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lORi  WORO 

This  Indian  Standard  {  hirst  Rcmsioii  )  was  adopted  h\  iht  Bureau  o!  Indian  Standards  atte/  thi  diafi  finalized 
b>  Ihc  Rotating  Machmcrv  Sectional  C  ommiitcc  had  been  appro\ed  b\  the  t  lectrotechnicdl  Diwsiou  C  ouncil 

This  revision  of  the  standi  iu*  -xen  taken  up  to  uworporju.  sartor  amendments  issued  carlici  dud  also  updau 
the  reference  standards  An  important  change  ha,  been  made  in  tin  standard  ic  speuf\  the  pcrfor  mainc  of  motor 
in  terms  of  its  cthuuicv  in  place  of  product  ol  efluieiic^  and  power  factor 

ITic  three-phase  induction  motors  foi  noimal  suppt\  voltage  variations  arc  covered  in  is  ij**  lv*«*o  li  is 
observed  ifiai  supph  voltage  available  in  mam  places  in  the  uiumn  particular!*  ui  ihe  rural  areas  (where  large 
number  ol  centrifugal  pumps  are  installed \  has  venations  wider  than  those  spcuficd  in  [s  *2*.  |yy<)  I  his 
standard  has  been  prepared  with  a  view  to  co\er  ihe  requirement*  of  three-phase  induction  motors  suitable  foi 
wider  voltage  variation  than  that  specified  in  IS  *2>    llWt» 

To  ensure  satisfactory  installation  and  maintenance  of  induction  motors  the  recommendations  villained  in 
IS  900    1992  shall  be  followed 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with  the  final  value 
observed  or  calculated  expressing  the  result  of  a  lust  shall  be  rounded  off  in  accordance  w  ith  1 S  2  1 960  Rules 
for  rounding  off  numerical  values  ( revised  J  The  number  of  significant  places  retained  in  t  he  lounded  ofl  v  alue 
should  be  the  same  as  that  of  the  specified  value  in  this  standard 


AMENDMENT  NO.  1    JUNE    2001 

TO 

IS  7538:1996    THREE-PHASE  SQUIRREL  CAGE 

INDUCTION  MOTORS  FOR  CENTRIFUGAL  PUMPS  FOR 

AGRICULTURAL  APPLICATION  —  SPECIFICATION 

(First  Revision) 

( Page  2,  clause  1 2.  J )  -  Delete  fast  sentence. 

( Page  6,  clause  18  )  —  Delete  fast  sentence. 

(  Page   7,  clause  24 A,  last  sentence  )  —  Substitute  the  following  for  the 
existing: 

"The  efficiency  determined  for  full  toad  shall  be  as  specified  in  Tables  I  to  6  or 
higher'. 

(  Page   1,  clause  24.5,  tost  sentence  )  ~  Substitute  the  following  for  the 
existing: 

'The  efficiency  of  the  motor  determined  at  this  load  shall  be  as  specified  tn  Table 
I  to  6  ox  higher.' 


(ET15) 


Repioffnphy  Una  BIS.  New  Delhi.  Ijdia 


AMENDMENT  NO-  2    MAY  2002 

TO 

IS  7538  :  1996    THREE-PHASE  SQUIRREL  CAGE 

rNDUCTION  MOTORS  FOR  CENTRIFUGAL  PUMPS  FOR 

AGRICULTURAL  APPLICATION 

—  SPECIFICATION 

(  Fint  Revision ) 

(  Page  6,  clause  19, LI  )  —  Substitute  'shaft'  for  'staff 

[  Page  1 \  clause  22.3.1(s)  1  —  insert  superscript  '  *  in  the  following  manner; 

* '  *  s)  Overspecd  test  (27). ' 

[  Page  7*  clause  22.3.2  (b)  ]  —  Substitute  the  following  for  the  existing: 

b)  Locked  rotor  readings  of  voltage,  current  and  power  input  at  a  suitable 

reduced  voltage  124*3), ' 


CET15) 


Reprography  Unit  BIS.  New  Delhi,  ladu 


AMENDMENT  NO.  2    MAY  2002 

TO 

IS  7538  :  1996    THREE-PHASE  SQUIRREL  CAGE 

INDUCTION  MOTORS  FOR  CENTRIFUGAL  PUMPS  FOR 

AGRICULTURAL  APPLICATION 

—  SPECIFICATION 

(  First  Revision  ) 

( Page  6,  clause  19.  1. 1  )  —  Substitute  'shaft'  for  'staff 

[  Page  7,  clause  22.3.  l(s)  |  —  Insert  superscript  '*  in  the  following  manner 

•  l  *  s)  Overspecd  test  (27). ' 

i  Page  7t  clause  22.3.2  (b) )  —  Substitute  the  following  for  the  existing 

b)  Locked  rotor  readings  of  voltage,  current  and  power  input  at  a  suitable 

reduced  voltage  (24.3), ' 


I  ET  15  } 


Reprography  Unit.  BIS.  New  Delhi,  tafai 
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Indian  Standard 

THREE-PHASE  SQUIRREL  CAGE  INDUCTION  MOTORS 

FOR  CENTRIFUGAL  PUMPS  FOR  AGRICULTURAL 

APPLICATION  —  SPECIFICATION 

(  First  Revision  ) 


1  SCOPE 

This  standard  covers  three-phase  squirrel  ^agc 
induction  motors  for  centrifugal  pumps  for  agricultural 
application  and  where  the  power  supplv  variation  is 
between  *-6  and  -15  percent  of  the  rated  \oltage 
provided  the  performance  characteristic  as  specified 
here  are  suitable  for  the  given  application  Tim 
standard  covers  motors  for  voltages  up  to  ind  including 
6S0V  and  having  output  up  to  and  including  I S  k\V 

2  REFERENCES 

The  standards  listed  in  Annex  A  ire  neicssirv  adjuncts 
to  this  standard 

3  TERMINOLOGY 

For  the  purpose  of  this  standard,  definitions  given  in 
IS  1885  (Part  *?  i  l<J<iMh('  SuMlh  IW^hall 
applv 

4  SITE  CONDITIONS 

4. 1  The  requirements  related  to  altitude  temperature 
form  and  svmmctn.  of  current  and  voltage  shall  be 
in  accordance  with  4  of  IS  125     hWb 

4.2  Voltage  and  Frequenc>  Variation 

Motors  shall  be  capable  of  delivering  rated  output 
with 

a)  the  terminal  voltage  differing  from  itu* 
rated  value  by  not  more  than  -6  percent 
and  -IS  percent,  or 

b)  the  frequency  differing  from  its  rated  value 
by  not  more  than  + 1  percent  and  1  peicent. 
or 

c)  any  combination  of  (a)  and  (b) 

4.3  In  the  ease  of  continuous  operation  at  extreme 
voltage  limits,  the  temperature-rise  limits  specified 
in  Table  1  of  IS  12802  1984  shall  not  exceed  b> 
10°C  Motors,  when  operated  under  the  extreme 
conditions  of  voltage  and  frequency  variation,  ma) 


not  neuessanlv  have  their  performance  in  accordance 
with  this  standard 

4.4  It  shall  be  assumed  That  the  loc  ition  and  moiMurc 
or  Euines  shall  not  senouslv  interfere  with  the 
operation  or  the  motor 

5  ENCLOSURES 

fhc  degree  of  protection  to  be  provided  bv  enclosures 
to  the  motor  against  foreign  solid  bodies  and  liquids 
shall  be  IP  21  or  IP  ::  or  IP  1*  (screen  protected' 
or  [P  44  or  superior  ttotalK  enclosed!  in  accordance 
with  tS  4MI1      IVS* 

6  COOLING 

1  he  method  of  cooling  hi  the  motor  and  thjir 
designation  shall  be  IC  i>l  or  It'  11  in  iceurditke 
with  IS  hVO     |vk  IFC   Pub  »4-fi-rwi 

f  MATERIALS 

vll  the  materials  and  components  used  n  thv1 
manufacture  of  motors  shall  conform  to  relcvcnt  Indian 
Standards  wherever  ihe^e  exist  Whenev er  u  i*  not 
practicable  to  complv  unh  this  requirement  ir  nh.ill 
be  iLibjeu  (o  igrecnicni  beEwcon  tne  niaimtai'iircr 
audThepurcnaser 

H  RATED  CONDITIONS  OF  VOirtGE. 
* REQLENCY  AND  OL'IPL  T  OK  MOTOR 

8.1  Rated  Voltage 

The  preferred  rated  voltage  shall  be  41  *  \ 

8. 1 .  t  Motor  designed  for  operat  ion  at  v  olkiise  s  oih*.  r 
than  415  V  shall  be  considered  j»  comphine  unit 
thi*  standard  provided  thev  cempl\  in  all  le^piM* 
except  as  given  in  12.1  The  voltage  for  which  tru 
motor  is  designed  shall  be  indicated  on  the  tiAiixc  plate 

8.2  Rated  Frequency 

8.2.1  The  preferred  rated  f'rcqueniv  <>hall  be  the 
standard  frequency  of  50  H/ 


IS  7538  :  1996 

8.3  Rated  Outputs 

8.3.1  The  preferred  output  ratings  of  the  motor  shall 
be  0  ^7  0  55.  0  7*  I  1.  I  5.  2  2.  1  7.  5  5.  7  5.  9  1. 
II  and  15  kW 

9   DIMENSIONS 

9.1    For  Coupled  Motors 

9.1.1  The  motor  shall  be  constructed  in  standard 
Frame  numbers  m  accordance  with  IS  121 1  1974 
IS  222^  IWOandJS22S4  1985  The  relationship 
or  frame  number  and  its  output  in  kW  specified  in 
IS  mi  1*>74  or  IS  222^  I*JK5  mav  not  necessarily 
be  complied 

1 U  TYPE  OF  DUTY  AND  CLASSES  OF 
RATING 

I  his  standard  is  applicable  to  motors  of  continuous 
dul\  \    specified  in  IS  1 2X2 J      1989 

II  PROVISION  FOR  EARTHING 

Larllung  of  (he  motor  shall  be  done  in  accordance 
with  the  relevant  precisions  of  IS  M)41     1987 

1 2  PERFORM  AMT  VALl  ES 

12.1  Minimum  full  load  speed  ma\i mum  full  load 
current  minimum  Marline  torque  nominal  efficiency 
of  indiulion  motors  at  rated  \  oh  age  of  41 5  V  and 
l  requeue  *0  H/  shall  be  in  accordance  with  Table  1 
lu  lahk  (• 

I  he  uioioi  shall  pel  form  saiisfauoiilv  in  the  under- 
loaded conditions  of  the  pumping  operation  The 
motors  when  tested  at  7>  percent  of  rated  load  and 
al  i .ued  voltage  shall  complv  with  \ allies ol  efficiency 
^  jiiven  in  I  able  1  io  lahicfi 

\<>1 1  |}k-  \uIul  iw    ti  II  UuJ  Liiiicni  \hatl  be  taker 

.is  the  .ivl!  t&<  wlm  ol  tin-  tuTrtMiis  ntc.dfun:J  in  ihe  ihire 

12.2  ror  motors  ha\mg  rated  voltage  othc/  than 
41  s  \  \ allies  given  in  Table  I  to  Table  ft  shall  be 
applicable  except  for  value  of  maximum  full  load 
current  which  shall  be  changed  in  i:n—  rse  proportion 
of  the  \oltagc 

12.3  In  case  the  manufacturer  declares  superior 
values  of  pcrformacc  characteristics  than  those 
specified  in  12.1  the  declared  values  in  this  standard 
shall  be  subject  to  verification  For  performance 
characteristics  other  than  efficiency  the  values 
obtained  from  test  results  shall  conform  to  the  declared 
values  of  the  manufacturer  within  tolerances  specified 
in  Table  I  of  IS  12?     1996    However,  the  lowest 


values  obtained  after  applying  tolerances,  for  any 
performance  characteristic,  shall  not  be  lower  than 
those  specified  in  Tables  1  to  6  In  case  of  superior 
values  of  efficiency  the  tolerences  indicated  in 
Tabic  1  of  IS  125  1996  is  not  applicable  and  the 
motors  on  verification  should  meet  the  values  declared 
by  the  manufacturer 

12.4  The  values  of  minimum  starting  torque  specified 
in  Tables  I  to  6  for  the  motors  are  at  room  temperature 
The  values  for  slip,  current  and  efficiency  apply  to 
motor  when  it  has  attained  thermal  equilibrium  while 
delivering  the  rated  output 

13  OVERLOAD 

13.1  Momentary  Excess  Torque 

The  motors  shall  be  capable  of  withstanding  for 
10  s  without  stalling  or  abrupt  change  in  speed  (under 
gradual  increase  of  load)  an  excess  torque  of  60 
percent  of  the  rated  torque,  the  voltage  and  frequency 
being  maintained  at  the  rated  value 

13.2  Sustained  Overloads 

The  motors  arc  not  capable  of  earning  sustained 
overloads 

14  LIMITS  OF  TEMPERATURES  AND 
TEMPERATURE-RISE 

The  limits  of  permissible  temperatures  and 
tcmpcraturc-risc  above  the  cooling  medium 
temperature  for  motors  having  indilation  of  classes 
A  h.  B.  and  F  (  see  IS  1271  1985  )  shall  be  in 
accordance  with  Table  1  of  IS  12802     1989 

15  LIMITS  OF  VIBRATION  SEVERITY 

L'nlcss  otherwise  specified  bv  the  user,  the  seventv 
of  \  ibration  for  the  motors  shall  be  within  the  class 
of  normal  limits  specified  in  IS  12075    1987 

16  LIMITS  OF  NOISE  LEVELS 

Unless  otherwise  specified  by  the  purchaser,  the 
limits  of  noise  levels  shall  be  in  accordance  with  IS 
12065      1987 

17  EFFICIENCY  AND  POWER  FACTOR 

17.1  Efficiency 

The  efficiency  of  the  motor  at  its  rated  output  shall 
be  marked  on  the  rating  plate 

17.2  Power  Factor 

When  required  by  the  purchaser  power  factor  at  rated 
output  shall  be  declared  by  the  manufacturer 
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Table  1  Values  of  Performance  Characteristics  of  2-Pole  Three-Phase  Induction  Motors  Having 

Enclosures  for  Degree  of  Protection  IP  44  or  Superior  (  see  IS  4691:1985  )  and  Method  of 

Cooling  IC  41  (  see  IS  6362:1995  ) 

(  Clause  12  t  ) 


Rated  Output 

kW 

Full  I^ad  Speed, 
Attn 

rev  min 

Full  I-oad  Current,  Max 

A 

Breakaway  Torque  in 

Terms  of  Percent  of 

Kul  Load  Torque*  M1m 

Efficiency  Noaninal 

100                  75 
Percent          Percent 

(1) 

<2l 

1*1 

<4) 

(5) 

tt> 

or? 

2  720 

1  3 

170    • 

63 

59 

oss 

2  7fiO 

1  7 

ro» 

67 

64 

0  7« 

2  7HO 

T    1 

170 

7) 

68 

1  1 

2  7<J0 

2 'J 

170 

73 

7(j 

1  5 

2  HOC » 

Itf 

I^O 

76 

71 

11 

2810 

^2 

170 

78 

7* 

M 

2  820 

S  l 

160 

SI 

78 

55 

2  810 

11  4 

160 

82 

80 

75 

2  840 

i^fi 

IftO 

83 

81 

9.1 

2  850 

I'M 

160 

83  5 

81  5 

11 

2  860 

22  4 

160 

84 

82 

15 

2  870 

iO  2 

160 

85 

83 

Table  2  Value*  of  Performance  Characteristics  of  2-Pole  Three-Phase  Induction  Motors  Having 
Enclosures  for  Degree  of  Protection  IP  21,  IP  22  and  IP  23  (  see  IS  4691:1985  )  and  Method  of 

Cooling  IC  01  (  see  IS  6362:1995  ) 

(  r'touse  12  1   i 


Rated  Output 

kW 

FuU  Uiad  Speed, 
Mm 

rev  mm 

rull  1 4>ad  Current.  Max 

Breakaway  Torque  ai 

Terma  of  Percent  of 

FuU  I  x>ad 'torque,  Mm 

Ll> 

(2> 

■  1 

t4i 

0  " 

2  "^o 

i   t 

170 

0  55 

2  76U 

i  - 

ro 

0  7S 

2^80 

2  I 

170 

1  1 

2  790 

2*) 

PO 

1  5 

2  800 

\  'J 

170 

22 

2810 

^  2 

PO 

3  7 

2  820 

d  1 

160 

55 

2  830 

11  4 

160 

75 

2  840 

l*h 

160 

Y3 

2  840 

2«l  * 

160 

11 

2  8ciO 

24  4 

IhO 

15 

2  860 

$2  2 

160 

Efficiency  V'oaunaJ 

100 
Percent 

7« 
Percent 

t5y 

Ifii 

63 

54 

67 

64 

71 

68 

71 

70 

76 

71 

78 

75 

81 

78 

32 

80 

83 

*» 

82 

SO 

83 

81 

84 

82 

IS  7S38  :  1996 

Table  3  Values  of  Performance  Characteristic!  of  4-Pole  Three-Phase  Induction  Motors  Having 

Enclosures  for  Degree  of  Protection  IP  44  Superior  (  see  IS  4691:1985  )  and  Method  of 

Cooling  IC  41  (  see  IS  6362:1995  ) 

(  Clause  12  1  ) 


Rated  Output 

Ic* 

Full  l>ciad  Speed, 
Mm 

rev  mm 

I'uD  I /lid  C  urrent.  liar 
A 

Brcakawi)  Torque  in 

Term*  of  Percent  of 

lull  Ijoid  Torque,  Mm 

Efficiency  Nominal 

"  wo            75 
Percent          Percent 

Hi 

(2J 

(U 

';» 

f5i 

f6> 

0  37 

I  310 

5  5 

170 

64 

61 

0  55 

1  34<t 

1  8 

170 

60 

66 

0  '« 

1  ihfi 

2  * 

170 

71 

68 

1  1 

1  VH» 

\n 

170 

71 

70 

1  5 

1  180 

4  0 

PO 

7(5 

73 

22 

1  VXI 

«>  1 

PC 

79 

76 

17 

1  410 

X4 

160 

S3 

80 

*  * 

1  420 

I1<1 

inn 

84 

S2 

1  t 

:4V) 

16 

luf- 

85 

83 

Vl 

I4W 

l(J2 

Ihn 

85  5 

83  < 

II 

1  44U 

22  y 

ih' 

RS  S 

81  < 

15 

1440 

*1  2 

Iftii 

86 

84 

Table  4  Values  of  Performance  Characteristics  of  4-Pole  Thrce-Phase  Induction  Motors  Having 
Enclosures  for  Degree  of  Protection  IP  21,  IP  22  and  IP  23  (  see  IS  4691:1985  )  and  Method  of  Cooling 

IC01  (  IS  6362:1995) 

(  ("fame  12  1  ) 


Rated  Output 

lull  1'iad  Speed. 
Mm 

rev  mm 

lull  lAiad  <  urrcnt.  Max 

A 

Break**  a\  Torque  ui 

lenus  of  Percent  of 

lull  Iioad  'lorque.  Mm 

ill 

(2i 

(1i 

U\ 

o  r 

1  110 

1  * 

I7d 

<J  55 

■  MO 

18 

im 

0  75 

j  Wl 

21 

Pti 

1  1 

i  ny 

3  0 

Pfl 

1  5 

I  IHu 

40 

PC 

2  2 

1390 

5  * 

170 

\1 

1410 

84 

16ii 

«  ■» 

1420 

11V 

IWJ 

75 

.410 

If 

16*i 

*»  3 

1410 

20  3 

M> 

11 

1430 

23  SI 

16*, 

H 

1430 

33  3 

160 

kfficienc>  \oimnal 


100 

75 

Percent 

Percent 

(*i 

<61 

t*4 

ft! 

6V 

66 

7] 

68 

73 

70 

76 

7T 

79 

76 

83 

80 

84 

82 

85 

83 

84 

82 

W5 

825 

85 

83 
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Table  5  Values  of  Performance  Characteristics  of  6-Pole  Three-Phase  Induction  Motors  Having 

Enclosures  for  Degree  of  Protection  IP  44  or  Superior  (  see  IS  4691:1985  )  and  Method  of 

Cooling  IC  41  (  see  IS  6362:1995  ) 

(  Clause  12.1  ) 


Rated  Output 
kW 

Full  Load  Speed, 
Min 

rc\  mm 

Full  [ioad  Current  Max 

A 

Breakaway  Torque  in 

Terms  of  Percent  of 

Full  Ixtad  Torque,  Mm 

Efficiency  Nominal 

100                  75 
Percent           Percent 

m 

(2> 

<3> 

(4) 

(5) 

(6) 

<M7 

870 

I  5 

160 

63 

60 

0  5? 

870 

20 

160 

65 

62 

0  7S 

890 

24 

160 

68 

65 

1  1 

900 

3* 

160 

71 

68 

1  5 

900 

42 

160 

74 

71 

22 

910 

57 

ISO 

77 

74 

3  7 

920 

92 

150 

79 

76 

5  5 

920 

1*2 

150 

81 

78 

7  > 

9*0 

174 

150 

82 

80 

9  3 

930 

213 

140 

82 

80 

11 

915 

23  9 

140 

84 

82 

15 

940 

*1  7 

140 

85 

83 

Table  6  Values  of  Performance  Characteristic*  of  6-Pole  Three-Phase  Induction  Motors  Having 
Enclosures  for  Degree  of  Protection  IP  21,  IP  22  and  IP  23  (  see  IS  4691:1985  )  and  Method  of 

Cooling  IC  01  (  see  IS  6362:1995  ) 

I  Clause  12  1  ) 


Rated  Output 

kW 

Full  Ix>ad  Speed, 
Mm 

rev  min 

Full  \Atmd  (  urrcnt,  Max 

A 

Breakaway  Torque  in 

forms  of  Percent  of 

Full  Load  Torque,  Mm 

Efficiency  Voaiinal 

100                 ">5 
Percent          Percent 

ill 

(2) 

ill 

(4) 

(5) 

(6  > 

0  37 

870 

1  5 

160 

63 

60 

0  55 

87il 

2u 

160 

65 

62 

0  75 

890 

24 

160 

68 

65 

1  I 

900 

3  1 

160 

71 

68 

1  5 

900 

-12 

160 

74 

t\ 

22 

910 

5  7 

150 

77 

">4 

17 

920 

9  2 

150 

79 

7ft 

55 

920 

132 

ISO 

81 

78 

75 

920 

182 

ISO 

80 

1% 

9  3 

925 

22  9 

L40 

80  5 

78  5 

11 

925 

25 

140 

83 

81 

15 

930 

33  8 

140 

84 

82 
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17.2.1  In  order  to  reduce  the  power  losses  in  the 
distribution  system  shunt  capacitors  may  be  used  to 
improve  power  factor  The  guidance  of  selection  of 
shunt  capacitor  for  motors  is  given  in  IS  900    1 992 

18  TOLERANCES 

The  tolerances  applicable  to  the  performance 
characteristics  of  the  motor  shall  be  in  accordance 
with  Tabic  1  of  IS  MS  1996  In  case  of  declaration 
of  superior  values  of  performance  characteristic 
tolerances  arc  as  specified  in  12.3 

19  TERMINAL  BOX  AND  TERMINAL 
MARKINGS 

19.1  The  position  of  terminal  box  on  ihc  motor  shall 
be  in  accordance  with  5  of  IS  1 2 1 1  1 974  The  si/e 
of  the  terminal  box  and  terminals  shall  be  suiTiciciii 
to  accommodate  cables  with  aluminium  conductors 

19.L1  Terminal  marking  and  direction  of  rotation  of 
stafT shall  be  in  accordance  with  IS  4728     19*^ 

20  MARKING 

20.1  The  following  marking  shall  be  provided  on  the 
rating  plate  fixed  on  each  motor 

a)  Reference  to  this  standard,  that  is.  Rcf  1SS 
7538      1996". 

b)  Induction  motor, 

O  Name  of  manufacturer. 

d)  Manufacturer's  number  and  fra mc  reference 

e )  Rated  voltage  and  u Hiding  connections 
0  Rated  output  in  kW. 

g)  Current,  in  amperes  at  rated  output 

h)  Frequence  in  H/ 

j)  T>pcofdut>, 

k)  Class  of  insulation. 

m)  Number  of  phases, 

n)    Speeds  in  revolutions  per  minute,  at  rated 
output,  and 

p)    Efficiency  at  rated  output 

20.2  BIS  Certification  Marking 

The  motors  may  also  be  marked  with  the  Standard 
Mark 


20.2,1  The  use  of  the  Standard  Mark  is  governed 
bj  the  provisions  of  the  Bureau  of  Indian  Standards 
Act.  1986  and  the  Rules  and  Regulations  made 
thereunder  Details  of  conditions  under  which  a  licence 
for  the  use  of  the  Standard  Mark  ma>  be  granted  to 
manufacturers  or  producers  ma>  be  obtained  from 
the  Bureau  of  Indian  Standards 

21  INFORMATION  TO  BE  GIVEN  AT  THE 
STAGE  OF  ENQUIRY  AND  PLACING  ORDER 
FOR  SUPPLY 

The  general  information  to  be  furnished  w  hen  enquiring 
for  and  ordering  an  electrical  motor  is  gixcn  in 
Annex  C 

22  TESTS 

22.1  General 

The  tests  specified  in  22.3  shall  norma  1 1>  be  carried 
out  at  manufacturer's  works  Test  methods  given  in 
IS  4029     1967  shall  be  followed 

22.2  Test  Certificates 

22.2.1  The  requirements  specified  in  22.2  of 
IS  125     1996  shall  apply 

22.3  Classification  of  Tests 
22.3.1  T\pv  tests 

The  tallowing  shall  constitute  the  t\pc  tests 

a)  Dimensions  {  9  ). 

b)  Measurement  of  stator  resistance 

c)  No-load  running  of  motor  and  reading  oi 
*  \oltage.  current,  power  input  and  speec 

(  24.1  ) 

d)  Reduced  voltage  running  up  cest  at  no-toad 
(  24.2  ). 

c)    Locked  rotcr  lest  {  24.3  ). 

KOFI        Thi.n  tc*i  ma>  be  made  al<i  iixiueeii  \ ullage 

f )  Full-Load  lest  to  determine  efficiency  power 
factor  and  slip  (  24.4  ) 

g)  Test  for  efficicnc)  at  reduced  load  (  24.5  ). 

h )    Temperature-rise  test  at  rated  %  oLtage  ( 23. 1 ) . 

j)     Temperature -rise  test  at  reduced  \oUage 
(  2"  ). 

k)    0\erloadtest(  13.1  ). 


m)   Insulation -resistance  test  (  both  before  and 
after  the  high-voltage  test  J  (  26  ); 

n)    High-voltage  test  (  25  ). 

I}p)  Test  for  \ibration  seventy  (  15  ). 

Irq)  Test  for  limits  of  noise  level  (  16  K 

!  Jr)  Degree  of  protection  provided  by  enclosure 
(  5 ).  and 

s)    Overspecd  lest  (  27  > 

22.3.1.1  It  is  recommended  that  reports  of  type  test 
be  made  in  the  form  gi\en  in  Annex  C 

22.3.2   Routine  tests 

The  following  shall  constitute  the  routine  tests 

a)  No-load  test  I  24.1  >. 

b)  Locked  rotor  test  (  24.3  ). 

c )  Reduced  voltage  running  up  test  at  no-load 
»  24.2  K 

d)  Measurement  of  stator  resistance. 

e  >    Insulation  resistance  test  ( before  high  \  oltagc 
test  only  )  (  26  ).  and 

ft     High-voltage  test  (  25  ) 

23  TEMPERATURE-RISE  TEST 

23.1  Test  at  Rated  Voltage 

23.1 .1  The  determination  of  the  icmpcrature-rise  of 
three-phase  induction  motors  delivering  rated  output 
under  the  rated  conditions  of  voltage,  frequence  and 
shall  be  in  accordance  with  IS  12S02     1984 

23.1.2  The  limits  for  temperature  rise  applicable  to 
three-phase  induction  motors  shall  be  in  accordance 
with  Table  1  of  IS  12802     1989 

23.2  Test  at  Reduced  Voltage 

23.2. 1  This  test  shall  be  earned  out  at  lated  load  of 
the  motor  but  at  a  voltage  equal  to  85  percent  of  the 
rated  voltage  The  temperature  rise  of  w  indmg  shall 
not  exceed  b>  more  than  ICC  above  the  limits  gi\en 
in  23.1.2  when  the  motor  ts  continuous!)  operating 

NOrk        A  icntniuga]  pump  in.iv  be  us»cd  tu  WJ  ihe 
motor  tor  this*  lesi 


11  These  are  optional  tests  subject  to  mutual    igrccmeni 
between  the  purchaser  and  the  manufacturer 
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24  PERFORMANCE  TESTS 

24.1  No-Load  Test 

The  motor  shall  be  run  at  rated  voltage  and  frequence 
giv  en  on  the  rating  plate  The  motor  shall  run  to  its 
rated  speed  and  shall  not  show  abnormal  electrical 
or  mechmcal  noise  The  input  power,  current  and 
speed  shall  be  measured  and  used  in  the  determination 
of  no-load  losses  and  efficiency  at  full  load 

24.2  Reduced  Voltage  Running  Up  Test 

The  test  is  made  to  check  the  ability  of  motor  to  run 
up  to  Us  jalcd  speed  at  no-load.  The  motor  shall  be 
supplied  with  reduced  voltage  of  rated  value  for  each 
direction  of  rotation 

24.3  Locked  Rotor  Test 

The  test  shall  be  carried  out  in  accordance  with 
prov  tsions  of  IS  4029  1 967  The  test  may  be  earned 
out  at  reduced  voltage  The  readings  of  the  input 
current,  power  and  breakaway  rotor  torque  shall  be 
determined  The  values  of  breakaway  torque  shall 
be  not  less  than  the  value  given  in  Tables  1  to  6 

24.4  Full  Load  Test 

The  motor  shall  be  supplied  with  rated  voltage  and 
load  on  the  shaft  shall  be  adjusted  such  that  it  deli\  crs 
the  rated  output  The  \  alues  of  voltage,  power  i  nput 
current  and  speed  shall  be  measured  The  efficiency 
and  power  factor  determined  for  full  load  shall  not 
be  less  than  the  values  specified  in  Tables  1  to  6 

24.5  Test  at  75  Percent  of  Full  Load 

The  motor  shall  be  supplied  with  rated  voltage  and 
output  shall  be  adjusted  such  that  it  delivers  75  percent 
of  the  rated  load  The  efficient  of  the  motor 
determined  at  this  load  shall  not  be  less  than  the  allies 
specified  in  Tables  1  to  6 

NO  IK  A  teninlugal  pump  ma>  be  used  to  load  the 
muter  tor  tull  load  and  75  percent  load  tests 

25  HIGH-VOLTAGE  TEST 

The  requirements  and  values  of  voltage  for  high  voltage 
test  shall  be  in  accordance  with  5  of  IS  4029    196" 

26  INSLLATION-RES1STANCE  TEST 

The  insulation  resistance  after  the  high-voltage  test 
is  applied,  shall  be  not  less  than  one  megohm 

NulE  When  it  is  required  to  dry  out  windings  at  site 
lo  obtain  the  minimum  value  of  insulation  resistance,  it  i* 
recommended  that  procedure  tor  drying  out  as  spev tried 
in  11,4  ot  IS  900     1992  should  be  followed 
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27  OVERSPEEDTEST 

27.1  The  motors  shall  be  designed  to  withstand  1  2 
times  the  maximum  rated  speed 

27.2  An  cncrspccd  test  is  not  normalh  considered 
accessary,  but  may  be  performed  when  this  is  specified 


and  has  been  agreed  between  the  manufacturer  and 
the  purchaser  at  the  time  of  the  order  An  o\erspced 
test  shall  (x  considered  as  satisfactory  if  no  permanent 
abnormal  deformation  is  apparent  subsequent  1\  and 
no  other  wci1  ncss  is  detected  which  ma>  prevent 
the  motor  from  operating  normalh  The  duration  of 
any  o\crspccd  test  shall  be  two  minutes 


ANNEX  A 

{Clause!) 
LIST  OF  REFERRED  INDIAN  STANDARDS 


AS  \n 

lute 

/.S  \o 

125      1996 

Three-phase  induction  motors 
(fifth  revision  ) 

4691      1985 

900      1992 

Code  of  practice  for  installation 
and  maintenance  of  induction 
motor 

4728      1975 

1211      1974 
1271      1985 

Dimensions  of  three-phase  foot- 
mounted  induction  motor  ( third 
revision  ) 

Thermal     evaluation     and 

6162      1995/ 
IEC  Pub  14-6 
1991 

12065      1987 

1885 
(Pan  15)     1991 

2221      1983 


2254     1985 

3043      1987 
4029     1967 


classification  of  electrical 
insulation  ( first  revision) 

Electrotcchmcal    vocabulan 
Part  15  Rotating  mac  h  men 

Dimensions  of  flange  mounted 
ac  induction  motors  (  second 
revision  ) 

Dimensions  of  vertical  shaft 
motors  for  pumps  (  second 
revision  ) 

Code  of  practice  for  earthing 
( first  revision  ) 

Guide  for  testing  three-phase 
induction  motors 


12075      1987 


12160      [988 

12802      1989 
12824      1989 


lute 

Degrees  of  protection  provided 
b\  enclosures  for  rotating 
electrical  machincrv  (  first 
re\i\mn  ) 

Terminal  marking  and  direction 
of  rotation  for  rotating  electrical 
machinerv  (  first  revision  ) 

Designation  of  methods  of 
cooling  of  rotating  electrical 
machines 

Permissible  limits  of  noise 
levels  of  rotating  electrical 
machines 

Mechanical  wbration  of 
rotating  electrical  machines 
with  shaft  heights  56  mm  and 
higher  measurement  evaluation 
and  limits  of  vibration  se\cnt\ 
t  superseding  IS  4729  ) 

Voltage  bands  for  electrical 
installations  including 

preferred  voltages  and  frequency 
(  superseding  IS  585  ) 

Temperature-rise  measurement 
of  rotating  electrical  machines 

T>pe  of  duty  and  classes  of  rating 
assigned  to  routing  electrical 
machines 
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ANNEX  B 

(ChuseH  ) 

INFORMATION  TO  BE  GIVEN  WITH  ENQUIRY  AND  ORDER 


When  enquiring  for  and  ordering  an  electrical  motor 
to  comply  with  this  standard  the  following  particulars 
shall  be  supplied 

1 )  Site  and  operating  conditions; 

2 )  Reference  to  this  standard.  Ref  1SS  ">518 
1996\ 

3)  The  degree  of  protection  provided  by 
enclosure. 

4 )  Type  of  construction  and  mounti  ngs, 

5)  Frequency  in  Hz. 

6 )  Number  of  phases , 

?)     Mechanical  output  in  kW. 

H)     Rated  \bltage. 

9 )     Class  of  insulation. 

1 0 )     Speed  in  revolutions  per  minute,  approxi  mate . 
at  the  rated  output. 


1 1 )  The  maximum  temperature  of  the  coohng 
air  in  the  place  in  which  the  motor  is  intended 
to  work  in  ordinary  service. 

12)  Maximum  permissible  temperature- rise  of 
motor  required,  if  different  from  this 
standard. 

1 1 )  The  altitude  of  the  place  in  which  the  motor 
is  intended  to  work  in  ordinary  service  if  it 
exceeds  1  000  m. 

14)  If  a  motor  is  required  to  operate  between 
various  limits  of  voltage,  current,  frequency 
or  speed,  the  corresponding  value  of  the 
voltage,  current,  frequency  and  speed 
respectively. 

1 5 >     System  of  earthing,  if  any  to  be  adopted. 

16)     Details  of  shaft  extension  required. 

1 " )     Method  of  starting  to  be  emplov  cd.  and 

IX)  S hunt  capaci tors  for  pow  er  factor  co rrection 
if  required 
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of  Indian  Standards 

BIS  is  a  statutory  institution  established  under  the  Bureau  of  Indian  Standards  A  ct,  1 986  to  promote  harmonious 
development  of  the  activities  of  standardization,  marking  and  quality  certification  of  goods  and  attending  to 
connected  matters  in  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications  No  part  of  these  publications  maybe  reproduced  in  any  form  without 
the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use,  in  the  course  of  implementing  the 
s'andard,  of  necessary  details,  such  as  symbols  and  sizes,  type  or  grade  designations.  Enquiries  relating  to 
copyright  be  addressed  to  the  Director  (Publications),  BIS. 

Review  of  Indian  Standards 

Amendments  are  issued  to  standards  as  the  need  arises  on  the  basis  of  comments  Standards  are  also  reviewed 
periodically;  a  standard  along  with  amendments  is  reaffirmed  when  such  review  indicates  that  no  changes  are 
needed,  if  the  review  indicates  that  changes  are  needed,  it  is  taken  up  for  revision  Users  of  Indian  Standards 
should  ascertain  that  they  are  in  possession  of  the  latest  amendments  or  edition  by  referring  to  the  latest  issue 
of  *BIS  Handbook'  and  'Standards  .  Monthly  Additions' 
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